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SPECIFICATION 

1. Title of the Invention: 

Bearing Metal 

2. What is Claimed for Utility Model Registration Is: 

(1) A bearing metal having a semi -arcuate shape and an inner 
sliding surface, characterized by JOUKON(*) formed in said 
sliding surface along its circumference. 

3. Detailed Description of the Invention: 
(♦comment by the translator: 

The original Japanese term "JOUKON" means thin shallow 
cuts or line-like marks on a surface made by a sharp instrument, 
such as scratches, hairmarks, streaks or striation and, 
hereinafter translated as "scratches".) 
[Field of Industrial Use] 

This invention relates to a bearing metal fitted in a 
bearing, and more particularly, to a bearing metal capable of 
holding a lubricant as supplied on its sliding surface. 
[Prior Art] 
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I- 

A pair of semi-arcuate bearing metals are used in, for 
example, a bearing supporting a crankshaft for an internal 
combustion engine. Such a bearing metal may have an oil groove 
formed in its inner sliding surface for supplying a lubricant, 
as shown in Japanese Utility Model Application Laid-Open No. 
89614/1983. The oil groove has a fixed distance from both edges 
of the bearing metal across its width, so that lubricant supplied 
to its sliding surface would not flow out easily. 
[Problems to Be Solved by the Invention] 

Attempts have been made to increase the rigidity of the 
crankshaft by increasing its diameter, or to reduce the oil 
clearance formed in the sliding surface of the bearing metal 
in order to reduce the vibration and noise of the internal 
combustion engine . It has also been proposed that no oil groove 
be formed on that of a pair of bearing metals which will be 
subjected to a load, so that its sliding surface may be 
substantially enlarged in width for reducing the surface 
pressure as much as possible. All of the measures taken for 
reducing the vibration and noise of the engine as stated have, 
however, been found defective in that they increase the friction 
loss which has an adverse effect on the output or fuel consumption 
of the engine, as is obvious from the following equation: 

T « knR 3 LN/C 
where T: friction loss 

R: radius of shaft 
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L: width of sliding surface 

k: constant 

n: number of bearings 

N: number of revolutions 

C: oil clearance 

It is, therefore, an object of this invention to work 
on the sliding surface of a bearing metal so that it may be 
able to hold a lubricant without decreasing the area in which 
an oil film pressure will be generated, while reducing any 
friction loss in an internal combustion engine as far as possible 
to thereby reduce its vibration and noise. 
[Means for Solving the Problems] 

The object of this invention as stated above is attained 
by forming scratches in the sliding surface of a bearing metal 
along its circumference. 
[Function] 

The scratches formed in the sliding surface of a bearing 
metal hold a lubricant along its circumference to form a stable 
lubricant film without allowing any lubricant to flow out across 
the width of the bearing metal. 
[Embodiments] 

Several preferred embodiments of this invention will now 
be described with reference to drawings. 

Referring to Fig. 2, a pair of semi - arcuate bearing metals 
4 and 5 are employed in a crankshaf t bearing composed of a cylinder 
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block 1 and a cap 2 fitted on the cylinder block 1 (only a portion 
thereof on the front side of an engine is shown) . The bearing 
metals 4 and 5 are each of the two- layer construction formed 
by laying an aluminum alloy 11 on a metal backing 10, as is 
obvious from Fig. 1. The aluminum alloy 11 forms the sliding 
surface of the bearing metal 4 or 5 . The aluminum alloy 11 
has a multiplicity of scratches 12 formed in its surface by 
boring along its circumference. The scratches 12 are round 
shapes at their bottoms as shown by R and lie in a regular pattern 
across the width L of the bearing metal 4 or 5 . The scratches 
12 have a width 1 of, say/ 0.15 to 0.30 mm and a depth d of, 
say, 0.003 to 0.006 mm, though their width 1 may range, say, 
from 0.1 to 0.7 mm, and their depth d from 0.003 to 0.015 mm. 
Thus, the lubricant supplied to the bearing metal 4 or 5 does 
not easily flow out along its width L , but is held in the scratches 
12 more easily to form a lubricant film on the aluminum alloy 
11 defining the sliding surface of the bearing metal 4 or 5 . 
The aluminum alloy defining the sliding surface can, however, 
be replaced by e.g. a copper or iron alloy. Overlay painting 
may be applied to the sliding surface. 

According to a second embodiment of the invention, 
scratches 20 have a greater pitch near both edges of a bearing 
metal 4 or 5 than in its central portion, as shown in Fig. 3. 
More specifically, the scratches 20 have a pitch P of, say, 
0.30 to 0.60 mm in each of two edge portions L/4 having a width 

4 
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equal to 1/4 of the width L of the bearing metal 4 or 5 f and 
of, say, 0.15 to 0.30 mm in its central portion L/2 having a 
width equal to 1/2 of L. Thus, the bearing metal 4 or 5 does 
not seriously get worn in either of its edge portions, even 
if a crankshaft (not shown) supported by a crankshaft bearing 
composed of a cylinder block 1 and a cap 2 tends to bear unevenly 
thereon as a result of deformation by bending. The scratches 
20 are so shaped as to form convex and rounded contact areas 
R for an improved wear resistance. The scratches 20 have a 
depth d of, say, 0.003 to 0.006 mm. 

A third embodiment is shown in Fig. 4. Scratches 30 have 
a width 1 of, say, 0 . 15 to 0 . 30 mm which is larger than according 
to the second embodiment, and is comparable to that according 
to the first embodiment. Otherwise, the third embodiment is 
similar to the second one. 

A fourth embodiment is shown in Fig. 5. Scratches 4 0 
are V-shaped to form flat contact areas, and have a width 1 
of , say, 0.15 to 0.30 mm and a depth dof, say, 0.003 to 0.006 
mm. The scratches 40 have a pitch P of, say, 0.30 to 0.60 mm 
in each of two edge portions L/4 having a width equal to 1/4 
of the width L of the bearing metal 4 or 5 , and of, say, 0.15 
to 0.30 mm in its central portion L/2. 

According to a fifth embodiment, scratches 45 which are 
substantially U-shaped in cross section, are rounded at their 
bottoms and form flat contact areas, as shown in Fig. 6. The 
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scratches 4 5 have a width 1 of, say, 0 . 15 to 0 . 30 mm and a depth 
d of, say, 0.003 to 0.006 mm. The grooves have a pitch P of, 
say, 0 . 3 0 to 0 . 6 0 mm making a gradual increase across the width 
L of the bearing metal 4 or 5 from its central portion to each 
of its edge portions. Such pitches P between the scratches 
are easily obtained by controlling the feed rate of a cutting 
edge in the boring machining appropriately. The flat contact 
areas can be formed by broaching after such boring. They can 
also be formed by boring without relying upon broaching. The 
pitch P may vary in the range of 0 . 1 to 0 . 7 mm . 

According to a sixth embodiment, flat contact areas have 
rounded edges R for an improved wear resistance and a metal 
backing 10 is backed with a coating 50 of a resin, such as Teflon, 
having a thickness t of, say, 0.015 to 0.020 mm, or 0.040 to 
0.050 mm for improved vibration damping, as shown in Fig. 7. 
Otherwise, it is similar to the fourth embodiment. 
[Advantages of the Invention] 

According to the means taken by this invention, it is 
possible to achieve a reduction of vibration and noise, as well 
as a reduction of friction loss without employing any oil groove 
causing a reduced sliding surface area, since a lubricant is 
held in the scratches along the circumference of the bearing 
metal to forma stable lubricant film without flowing out across 
its width. 

4. Brief Description of the Drawings: 



6 



Fig. 1 is an enlarged diagram showing a cross section 
of a bearing metal according to a first embodiment of the 
invention; 

Fig. 2 is a perspective view showing a crankshaft bearing 
in which bearing metals are employed; 

Fig. 3 is an enlarged diagram showing a cross section 
of a bearing metal according to a second embodiment of the 
invention; 

Fig. 4 is an enlarged diagram showing a cross section 
of a bearing metal according to a third embodiment of the 
invention; 

Fig. 5 is an enlarged diagram showing a cross section 
of a bearing metal according to a fourth embodiment of the 
invention; 

Fig. 6 is an enlarged diagram showing a cross section 
of a bearing metal according to a fifth embodiment of the 
invention; and 

Fig. 7 is an enlarged diagram showing a cross section 
of a bearing metal according to a sixth embodiment of the 
invention. 

4, 5 - Bearing metal 

10 - Metal backing 

11 - Aluminum alloy 

12, 20, 30, 40, 45 - Scratches 



